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English Abstract

With the emergence of both high capacity broadband fixed and mobile wireless
access networks, and the ever-growing demand for high Internet bandwidth and
support of quad-play (i.e., video, voice, data, and wireless), the future trend toward
optical networking and optical transport of radio frequency signals, referred to radio
over fiber, has attracted great interest. For implementing the next-generation wireless
communication systems, OFDM systems have been considered the most promising
technology among prevailing candidates. Such fact, in addition to recent advances in
optical Wavelength Division Multiplexing (WDM) technologies, makes hybrid
OFDM/WDM a future-proof underlying Layer-1 technology for the design and
implementation of next-generation optical networks.

In this final report, we first propose a novel optical metro ring architecture based
on orthogonal frequency division multiple access (OFDMA), that enables seamless
integration of high-speed broadband transport and wireless signals from multiple
remote antennas. Experimental results demonstrate that the OFDMA-Ring allows
three 20 MHz wireless RF channels at 2.1 GHz band respectively from three remote
antenna ports to be overlaid with 4 GHz OFDMA-Ring signal via one single
wavelength. In addition, we improve the architecture of the OFDM optical ring
network to support high data rate and RoF. Experimental results demonstrate that, by
adopting adaptive modulation format, it cost-effectively achieves 40 Gb/s data rate
using 10-GHz-bandwidth EAM and DML. Finally, we present a multiple access
control (MAC) system for governing the bandwidth access on the OFDMA/WDM
network. The MAC system is implemented by the self-constructing neural inference
network (SONFIN), enabling dynamic and fair bandwidth allocation in real time.
Simulation results demonstrate the MAC system enables high-throughput and fair
bandwidth allocation.

Keywords: Orthogonal Frequency Division Multiplexing (OFDM), Orthogonal
Frequency Division Multiple Access (OFDMA), Wavelength Division Multiplexing
(WDM), Metropolitan Area Network (MAN), Optical Circuit Switching (OCS),

Optical Burst Switching (OBS), Optical Packet Switching (OPS), Quality-of-Service
(QoS), Medium Access Control (MAC), Bandwidth Allocation, Quad-Play.
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